Anti-Fas induces apoptosis and proliferation in human dermal fibroblasts: differences between foreskin and adult fibroblasts.
Apoptosis, or programmed cell death, is a naturally occurring process mediated by extracellular signals. We studied anti-Fas (CD95/Apo-1) antibody-induced apoptosis in cultured human foreskin and adult dermal fibroblasts. Induction of apoptosis was identified by fluorescence in situ DNA end-labeling. Anti-Fas antibody induced apoptosis in fibroblasts in a dose- and time-dependent manner. Adult dermal skin fibroblasts were more susceptible to anti-Fas antibody-induced apoptosis than foreskin fibroblasts, with 21-52% dead cells in different strains. In foreskin fibroblasts, anti-Fas antibody (1.0 microg/ml) predominantly induced proliferation ([3H]thymidine incorporation increased to 115-165% of control level) and only low levels of apoptotic cell death after 48 hours of treatment. No induction of proliferation by anti-Fas was found in the adult fibroblasts. Addition of tumor necrosis factor-alpha (TNF-alpha) slightly augmented the anti-Fas antibody-induced apoptosis in both cell types. When we examined the levels of Fas expression using flow cytometry, we found two- to threefold higher Fas expression in adult fibroblasts. C6-ceramide treatment, which induces Fas-independent apoptosis, gave similar levels of cell death in both foreskin and adult fibroblasts. No proliferation was observed in C6-ceramide-treated fibroblasts. Thus, this difference in apoptosis between adult dermal and foreskin fibroblasts appears to be related to the level of Fas expression. When clones of foreskin fibroblasts were examined, there was heterogeneity of anti-Fas antibody-induced apoptosis and proliferation in the cloned fibroblast subpopulations, but this was not correlated with differences in Fas expression. Alterations in fibroblast populations during the process of differentiation and aging may result from selective loss of apoptosis-susceptible populations.